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WHAT IS CLAIMED IS: 
, a film-forming method, comprising: 

solution, which is prepared by addrng 

to a solvent and controlled to be spread on sard 

t e in a predetermined range, onto a target 
subs trate rn pr relativ ely moving said 

substrate to be processed while 

. « t . roet substrate so as to 
dis penser nozzle and sard target 

sub strate ; and ^ ^ ^ frQB 

arranging a sucjtmy 

v, that the sucking nozzle is 
. , * arae t substrate such that tne 
said target iiquid film so 

„ ntart with the surface uj. 
^ " 2 said sucXing nozzle to sue, the solvent 
"J, II t nn e, the sucking nozzle while moving the 
vapor ngnt substrate, 
sucking nozzle relatr and _ 
ther eby removing the solvent from the Irgurd 
th us. forming a coated film ^ ^ 

, The film-forming method accor 
wher ein said solvent is remov ed while forming ~ ^ 

target substrate. accordin g to claim 1, 

3 T he film-forming method accor 

the drying treatment applied to the entire 
wherein the drying rela tive 

fsraet substrate by tne 
surface of said target s 
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movement between the target substrate and said suction 
nozzle is carried out a plurality of times. 

4. The film-forming method according to claim 3, 
wherein the moving route of said suction nozzle 
relative to said target substrate is the same in the 
drying treatment carried out a plurality of times. 

5. The film-forming method according to claim 3, 
wherein the moving route of said suction nozzle 
relative to said target substrate in the even number-th 
drying treatment is opposite to the moving route in the 
even number-th drying treatment in the drying treatment 
carried out a plurality of times. 

6. The film-forming method according to claim 3, 
wherein, depending on the drying state of said liquid 
film after the previous drying treatment, the distance 
between said suction nozzle and the surface of said 
liquid film is changed in the next drying treatment. 

7. The film-forming method according to claim 1, 
wherein an flow of gas is supplied by using an supply 
nozzle of gas flow connected to an external gas flow 
supply apparatus onto the liquid film formed on the 
target substrate, from which the solvent vapor is being 
sucked through a suction port of said suction nozzle, 
so as to remove said solvent. 

8. The film-forming method according to claim 1, 
wherein flow of gas is supplied onto the liquid film 
formed on said target substrate from the forward region 
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in the moving direction of said suction nozzle relative 
to said target substrate. 

9. A film- forming method, comprising:' 
forming a liquid film consisting of a coating 

solution prepared by adding a solid component to a 
solvent on the entire surface of a target substrate to 

be processed; 

arranging a disk plate having at least one 
through-hole in the vicinity of said target substrate 
such that said disk plate is not in contact with said 
liquid film; 

rotating said disk plate so as to generate a flow 
of gas between said target substrate and the lower 
surface of said disk plate; and 

bringing the liquid film into contact with said 
flow of gas so as to remove the solvent from said 
liquid film, thereby forming a solid phase film 
consisting of said solid component on said target 
substrate . 

10. The film-forming method according to claim 9, 
wherein an flow of gas is introduced into the clearance 
between said target substrate and the lower surface of 
said disk plate by utilizing the pressure reduction 
generated by the rotation of said disk plate in the 
clearance between the target substrate and the lower 
surface of the disk plate. 

11. The film-forming method according to claim 9, 



wherein the direction of the flow of the gas generated 
in the clearance between said target substrate and the 
lower surface of said disk plate is changed with time. 

12. The film-forming method according to claim 11, 
wherein the pressure in the clearance between said 
target substrate and the lower surface of said disk 
plate is made different from the pressure above the 
upper surface of the disk plate so as to change with 
time the direction of the flow of the gas generated in 
the clearance between the target substrate and the 
lower surface of the disk plate. 

13. The film-forming method according to claim 11, 
wherein the axis of said disk plate is deviated from 
the axis of said target substrate. 

14. The film-forming method according to claim 13, 
wherein the amount of said difference is changed with 
time. 

15. The film-forming method according to claim 11, 
wherein said target substrate is rotated in a direction 
opposite to the rotating direction of said disk plate 
so as to change with time the direction of said flow of 
gas . 

16. A film-forming method, comprising: 
forming a liquid film consisting of a chemical 

solution prepared by adding a solid component to a 
solvent on the entire surface of a target substrate to 
be processed; 



positioning a disk plate right above and apart 
from said target substrate such that said disk plate is 
not brought into contact with said liquid film; 

maintaining a reduced pressure state in the 
clearance between said disk plate and said target 
substrate and around said clearance; 

rotating said disk plate so as to form an flow of 
gas in the clearance between said target substrate and 
the lower surface of said disk plate; and 

bringing said liquid film into contact with said 
flow of gas so as to remove the solvent within said 
liquid film, thereby forming a solid phase film 
consisting of said solid component on said target 
substrate. 

17. A film-forming apparatus, comprising: 

a dispenser nozzle arranged to face a target 
substrate to be processed so as to supply a chemical 
solution to said target substrate; 

a suction nozzle arranged to face said target 
substrate for sucking a solvent vapor on a liquid film 
formed on said target substrate by the supply of a 
chemical solution from said dispenser nozzle; 

a first moving section for relatively moving said 
target substrate and said dispenser nozzle; and 

a second moving section for relatively moving said 
target substrate and said suction nozzle. 

18. The film-forming apparatus according to 



• an -supply nozzle of gas 

cl aim 17. further comprrsmg an supp » 

£1 ov for supplying an flow of gas to a Ix, 

formed on said target substrate. 

»nnaratu8 according to 
19 . The film-forming apparatus 

n • 17 wherein the length of the suction port of 
Claim17 ' , - n the longitudinal direction is 

said suction nozzle in the long ^ 

, ea1(1 tarqet substrate. 
. han th e diameter of said taig 
larger than the aDtjara tus, comprising: 

20 . A liquid film drying apparatus, 

* face a target substrate 
a disk plate arranged to face 

S ed a liquid film containing a solvent 
to be processed, a Hq subs trate, 

, on the surface of said target 
being formed on the 

a + least one through-hole; 
and having at least ^ ^ 

a rotary driving section for 

PlatG; i Dlat e arranged to face said disk 

an flow control plate an y 

nortion of said through- 
Plate on the side of the open portion 

hol e, which is the side opposite to the 

target substrate; and relat ively changing 

, rivinq section for reiativ j 
an up-down driving +arae t 
. between said disk plate and said target 
the distance between s 

subs trate and the distance between sard drsK P 

said flow control plate. tus accor ding to 

21. The liquid tilm drying apparatus 
cla im 20, further comprising: 

. reduced pressure chamber havrng sard targ 

■a Hisk Plate housed therein; and 
subs trate and sard drsk pi ^ 
a vacuum pump connected to saro 



chamber for exhausting said reduced pressure chamber. 

22. The liquid film drying apparatus according to 
claim 20, wherein a plurality of through-holes are 
formed in said disk plate, said through-holes being 
arranged such that said through-holes pass through an 
optional region over said target substrate in 
substantially the same rate during rotation of said 
disk plate. 

23. A liquid film drying apparatus, comprising: 

a disk plate arranged to face a target substrate 
to be processed, a liquid film containing a solvent 
being formed on the surface of said target substrate, 
and having at least one through-hole; 

a rotary driving section for rotating said disk 
plate; and 

an external gas flow generator for supplying an 
flow of gas into said through-hole. 

24. The liquid film drying apparatus according to 
claim 23, further comprising: 

a reduced pressure chamber having said target 
substrate and said disk plate housed therein; and 

a vacuum chamber connected to said reduced 
pressure chamber for evacuating said reduced pressure 
chamber . 

25. The liquid film drying apparatus according to 
claim 23, wherein a plurality of through-holes are 
formed in said disk plate, said through-holes being 
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arranged such that said through-holes pass through 
optional region over said target substrate in 
substantially the same rate during rotation of sai 
disk plate. 



